Feb. 15 , 1872 ] 


NATURE 


pleased to have finished this new edition, in which the 
breach is complete.” The contents of the book show 
that this is no half-hearted conversion. 

It is divided into chapters, each of which treats of the 
anatomy of one of the primary groups of the animal 
kingdom, and the following table of contents, not given 
in the work itself, sufficiently indicates the principles on 
which the arrangement is made. 1, Protista and Pro 
tozoa j 2, Coelenterata; 3, Echinodermata; 4, Vermes ; 
5, Arthropoda ; 6, Mollusca ; 7, Tunicata ; 8, Vertebrata. 
There is a good account of the Tunicata, or “ Primeval 
Vertebrates ” (Urwirbelthiere), from which the following 
is an extract. 

After describing the characters of the ascidian larva 
as known before Kowalevsky’s researches, the author 
continues : 

“ When the yelk-division has taken place, the ovum 
becomes first flat and then hollow on one side, A 
depression is thus formed, lined by two layers of cells 
(germinal laminae). From the more superficial of these 
are developed the skin and nervous system, from the 
deeper the notochord, muscles, and alimentary canal, the 
muscles arising in a secondary layer of cells derived from 
the deeper original one. A dorsal groove bounded by 
two longitudinal folds becomes rapidly converted into a 
tube, the spinal canal, and this is immediately followed by 
formation of the tadpole-like tail. . . . The primitive 

digestive tract is the depression described above, which first 
closes and then forms a new opening on to the surface, the 
future mouth. The branchial sack, alimentary canal, and 
cloaca keep pace with the other organs (those, namely, 
which are derived from the superficial or serous layer), 
and when the larva becomes fixed, the latter either dis¬ 
appear altogether, like the notochord, or undergo retro¬ 
grade change, like the nervous system. Thus the original 
likeness of the larva to the vertebrate type becomes lost.” 

Each chapter begins with a pretty full survey of the 
classes, orders, and other sub-divisions in the group of 
which it treats, with their several characters. In looking 
through these, some points appear worthy of note. No 
mention is made of Gregarinida. Sponges are kept 
among the Protozoa. The account of this class is not so 
full as might have been expected from the author’s 
familiarity with it; and with respect to its relation 
to the Coelenterata, he merely remarks : “ The early 
form of calcareous sponges, as well as the adult condi¬ 
tion of certain genera, suggest a comparison with the 
Coelenterate type.” The Tunicata are removed from 
the worms, but Infusoria are added to this heterogeneous 
group, which, with Prof. Schmidt and most German 
naturalists, includes Bryozoa and Annulata, and probably 
contains as many distinct types as it did when Linnaeus 
first defined it. Among the Arthropoda, Limulus is 
placed between the Amphipoda and Branchiopoda, as 
the type of the Crustacean order Poecilopoda, while 
the Myriopoda do not appear at all. The Pteropoda 
form an order of the Gasteropoda, or (as they are 
inconveniently called) Cephalophora. The Vertebrata 
are divided into seven classes, Ainphioxus and the 
Cyclostomi being both separated from Pisces, and made 
into independent primary divisions. Dipnoi appear as 
the highest order of fishes, separated from the Ganoids 
by Teleostei. Among the monodelphous mammals it is 
surprising to see the Sirenia still united in the same order 
with the true Cetacea; while, on the other hand, the 
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Pinnipedia are separated from the other Carnivora. The 
order Primates is broken up by the exclusion of Homo 
altogether, and the separation of the Lemurs (Prosimiae). 
The author agrees with Haeckel and Gegenbaur in regard¬ 
ing this last order as the lowest of the Discophorous 
Mammalia, and as representing the ancestors of that 
group. 

The morphological description in each of the above 
chapters embraces in most cases too wide a subject for 
the space allotted to it. Even in Gegenbaur’s work one 
finds the Vertebrata, and still more the Vermes, too ex¬ 
tensive for the anatomy of the whole group to be con¬ 
veniently considered at one view, and, not only is 
Schmidt’s style less concise, but is not illustrated by 
diagrams of any sort. The account of the vertebrate 
skull and of the specialisation of the somites of Arthro¬ 
poda are instances of the deficiency referred to. More¬ 
over, there is generally much too cursory an account of 
Embryology in comparison with other subjects. Indeed 
the development of Vertebrata is entirely omitted. The 
bibliography is evidently intended as a guide for students 
to the latest and most accurate works in each department, 
and for that purpose is fairly complete and well selected ; 
but there are some remarkable omissions, as of Mr. 
Parker’s monograph on. the shoulder girdle. 

On the whole, this expanded syllabus is interesting, as 
a fresh instance of the progress which “ the new zoology ” is 
making abroad ; but its chief practical value will probably 
be to those who have the advantage of hearing the 
author’s lectures. For them the wish with which he sends 
out the present edition will no doubt be amply fulfilled : 
“ I hope that it will remain what it has been, a book for 
students, and will keep me in that active intercourse with 
young minds which ensures to a university teacher the 
freshness of thought, the imagination and openness to 
new ideas, which he can so ill afford to lose.” 

P. H. Pye Smith 


OUR BOOK SHELF 

Text-Books of Science. Technical Arithmetic and Men¬ 
suration. By Charles W. Merrifield, F.R.S. (Long¬ 
mans and Co.) 

Arithmetic is a science as well as an art, and although 
the title of this book points solely to the art of arithmetic, 
we are bound to examine how far it has supported its 
right to a place in the series of text-books of science. 
The author says in the preface that “ his experience has 
led him to believe that there is not much practical con¬ 
nection between successful teaching and logical sequence. 
The province of logic is to test ideas, not to impart them.” 
We venture to demur entirely to these propositions, and 
to assert that each successive idea acquired by the pupil 
should be made to follow logically from the ideas pre¬ 
viously existing in the mind, and that ideas which cannot 
stand the test of logic are, in an educational point of view, 
worthless. 

We proceed to select a few instances of the disregard 
of logical sequence which the author considers compatible 
with successful teaching. (1.) The only definition of di¬ 
vision given is the following ;—“The object of division is 
to find how many times one number is contained in 
another. This number of times is called the quotient.” 
A few pages further on is given the method of dividing 
/. s. d. by 365, and no hint is given that a different inter¬ 
pretation of division is required, viz., distribution of the 
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money into so many parts, and not finding how many 
times" the number 365 is contained in so much money, 
which is meaningless. (2.) Multiplication is said to be 
only a shorter method of “getting at” a particular kind 
of summation ; but when we come to fractions we, are 
told parenthetically that to multiply 7 pence by f is to 
take three-quarters of it, without any discussion of the 
extension of the very meaning of the word multiplication 
that must be made before this interpretation is intelligible. 
In the same way we are told that one way of writing 
289 ~ 17 is before the important truth has been im¬ 
pressed on the pupil that } of 3 = £ of 1, so that a symbol 
is used in two distinct senses before the identity of those 
senses has been shown. Throughout the book all diffi¬ 
culties are slurred over with half reasons, which are to be 
accepted by the pupil as whole ones. There is no attempt 
to lead the pupil to discover the rules for himself, or to 
trace the way in which they were originally arrived at ; 
while at every turn we meet with such expressions as 
“ evidently,” “ it is clear,” “ it is easy to see,” “ there is no 
mystery about decimals,” as substitutes for the considera¬ 
tions which should really connect the new rules -with the 
previous knowledge of the pupil. We might pick out 
specimens of this want of thoroughness from almost every 
page, but we must now turn to the art of arithmetic. The 
author says “ care has been taken not to introduce any¬ 
thing in the way of mathematical invention or discovery,” 
but surely care should also have been taken that the book 
should not be behind those already published in the brevity 
and completeness of the methods given. The rule for 
contracted multiplication is given, but its application to 
complicated calculations, such as practice, interest, stocks, 
&c., is left untouched. Contracted division is mentioned, 
but is not applied to the only case where it is indispens¬ 
able, division by an interminable decimal. Decimalisa¬ 
tion of money is taught, but by the old clumsy method ; 
while a mode of approximate decimalisation is given, which 
is of no use if the result required be greater than the given 
amount. The latter portion of the book is devoted to 
mensuration, in which considerations that belong to the' 
higher mathematics are described as evident, while all 
mention of the mensuration of rectangles and the differ¬ 
ence between linear, square, and cubic feet is omitted. 
The book is below the level of the more advanced thought 
of the age, and unworthy to take rank in the series which 
contains “ Miller’s Inorganic Chemistry,” and “ Maxwell’s 
Theory of Heat.” H. A. N. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications. ] 

The Total Eclipse as seen at Ootacamund 

As a photographer and an ardent lover of science, I was of 
course anxious to catch an image or two of the eclipse, as a 
memorial of the grand scene of the morning of the 12th inst. 
Unfortunafely for me, I read a short time ago an article by Mr. 
Brothers, of Manchester, on photographing eclipses, in which 
he says that it is useless to attempt a photograph of an eclipse 
without an equatorial stand to fix the camera to. Inquiries soon 
convinced me that in a primitive place like this it was impossible 
to get such a stand, and, in consequence, I gave up all idea of 
making an attempt at taking a photograph of the eclipse. The 
eclipse, however, no sooner commenced, than I laid aside my 
telescope and brought my camera into use to watch the pro¬ 
gress of the eclipse, with the aid of a strong magnifying glass on 
the focusing screen of the camera. Here I saw that the pro¬ 
gressive movement was scarcely perceptible; and that, with a 
short exposure of three seconds, I might get ari image : though 
not perfectly sharp, yet it might show all details necessary for 
forming an interesting memorial of the eclipse. 

I prepared one plate some time before totality, washed it, so 


that it would keep good for an hour or so, and some time after 
totality had commenced I exposed it for three seconds, and de¬ 
veloped it some time after totality. As far as I know I exposed 
the plate 75 seconds after the commencement of totality, and the 
result was the plate I had the pleasure to hand to you, and the 
prints you saw in my place were printed from it. I may add 
that the plate was taken with a No. 6 D. Dallmeyer’s lens, with 
the full opening and without a stop. 

I will digress for a moment and express my surprise that I heir 
that the photographers of the Expedition parties obtained only 
five or six plates during totality, and that they gave exposures of 
about 15 seconds. If I had exposed my plate 15 seconds instead 
of three, I should have had nothing remaining but “a foggy ghost.” 
There must have been a great want of proper balance" in their 
chemicals. Again, they seem to have been provided with a 
number of slides, or camera-backs, to hold a certain number of 
prepared plates. Now, had I known that I could obtain toler¬ 
able results without an equatorial stand, I would have presented 
you with a plate of at least eighteen different photos of totality. 
As my idea may be useful on a future occasion, I will shortly 
mention it. Photographers are in the habit of taking 2, 4, 6, or 
even eight cartes de visite photos on one single plate, and often 
also with one lens only, by an arrangement which we call repeat¬ 
ing backs. A slight modification of the repeating back would 
have enabled me, or any one else, to take in quick succession, 
without loss of a second, at least 18 or 20 photos of the eclipse 
on one single plate. Different exposures might have been given 
to some or to all, and a treble number of photos to what has 
been obtained might have been secured without additional ex¬ 
pense, and with less trouble. Any apparatus-maker would 
furnish such a slide for about 40s., and as the operator would 
have only to pay attention to one slide aud one plate, he would 
work with more certainty and comfort. If any one will say that 
one good photo of the eclipse was all that was needed, I must 
say that I differ from him. I observed most distinctly that the 
shape of the corona was undergoing a regular dissolving view 
process, and had not for two seconds exactly the same shape. 
Of this more hereafter. 

The eventful day commenced here in the centre of Ooty, with 
the sky overcast both in the east and west with dark grey clouds. 
The camp of the Expedition on Dadabetta appeared enveloped 
in fog, so that the early prospects of the members stationed 
there must have been rather gloomy. In the town where I was 
the eclipse was visible from the very first commencement to the 
last moment; only once, for a few seconds, during the earliest 
stage, a small cloud obscured the sun. The grey, gloomy clouds 
receded (as if inspired with fear) as the eclipse advanced, in the 
direction of all four points of the compass, and the atmosphere be¬ 
tween the earth and. the sun and moon appeared of that absolute 
pure and blue hue, which can seldom be seen anywhere else except 
in high mountains. The scene as seen from the centre of Ooty 
was a grand sight. Every eye was turned to the east, the curious 
play of colours around the hidden sun, the general.gloom or 
want of light, the ghostly shadows thrown by trees and other 
objects, the clear appearance of the stars in the west, combined 
with the solemn stillness (which we enjoyed at Ooty) not a breath 
nor a leaf moving, combined with all the other novelties of a 
total eclipse, formed a scene which is .easier imagined than 
described. Chickens and fowls were of opinion that the day 
was ended, and retreated to their roosts, and many old people 
(natives of course) hid themselves in their huts, filled with 
anxious expectations of the things which were to come. The 
whole scene was still more enhanced by a large assembly of 
natives which had assembled near my place. Their exclamations 
of fear, of terror, and awe, were very amusing if not distracting. 
Now their fear showed itself by short and earnest incantations 
or prayers to a certain good deity to deliver the sun from the 
cruel fate of being swallowed by the large serpent, which, in 
their opinion, constantly pursues the sun, and overtakes it 
during an eclipse, and when only the interference of a good deity 
can save the sun from the fearful fate of having to undergo digestion 
in the belly of the terrible serpent. Some began to smite their 
breasts, and pluck their hair, accompanying these acts with ex¬ 
clamations which betrayed no small amount of mental agony about 
the probable fate of Father Sol; others watched in trembling 
silence, awaiting the end with fear, but coupled with hopes that 
the prophecies of the holy Brahmin might yet be fulfilled. 
Higher and higher rose the excitement, until the entire sun was 
engulphed in the terrible serpent’s mouth. But it happened, as 
the Brahmins had foretold, a powerful good deity cut off with 
one blow the big serpent’s head, and the sun, instead of going 
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